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(54) ELECTRONIC PARTS AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small sealing type electronic parts of a 
simple structure with its high production yield and with no occurrence of the faulty 
parts and also to improve the electrical characteristic of the electronic parts. 
SOLUTION: The input/output electrodes 56 and element seal rings 57 of an 
interdigital electrode 55 are placed on the surface of a surface acoustic wave 
element 52. The inside draw-out electrodes 58 and substrate seal rings 61 are 
placed on the top surface of a mount substrate 53. Then a projecting electrode 
62 is placed on each electrode 58, and a sealing material 63 such as solder is 



placed on each ring 61. The electrode 62 is set higher than the material 63 
before the electrode 62 is bonded to the material 63. Thereby, the element 52 is 
put upside down on the substrate 53 to secure contact of the electrode 62 to the 
electrode 56. Then the electrode 62 is heated and pressed to be bonded to each 
electrode 56 and also the material 63 is bonded to each ring 57. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Electronic parts characterized by having made the field and substrate 
which had the circuit of a circuit element formed counter, having joined the circuit 
formed in the circuit element, and the electrode of a substrate with the projection 
electrode, having joined the substrate to the circuit element with the sealing 
agent in the perimeter of the space between the circuit forming face of a circuit 
element, and a substrate, and closing the space between the circuit forming face 
of a circuit element, and a substrate in airtight with a circuit element, a substrate, 
and a sealing agent. 

[Claim 2] Said sealing agents are electronic parts according to claim 1 
characterized by being wax material or adhesives, such as solder. 
[Claim 3] Electronic parts according to claim 1 or 2 characterized by the 
dimension of said circuit element and the dimension of said substrate being 
almost the same. 

[Claim 4] Electronic parts according to claim 1 to 3 characterized by said 
projection electrode using Au as a principal component. 
[Claim 5] A projection electrode is prepared in either among the circuit formed in 
the circuit element, and the electrode prepared in the substrate. A sealing agent 
lower than said projection electrode is attached around either among the fields 
and substrates which had the circuit of a circuit element formed as the perimeter 
of the circuit formed in the circuit element was surrounded [ substrates ]. By 
making the field in which the circuit of a circuit element was formed counter a 
substrate, and contacting the circuit of a circuit element, and the electrode of a 



substrate through a projection electrode The manufacture approach of the 
electronic parts characterized by closing the perimeter of the space between a 
circuit element and a substrate in airtight with a sealing agent while grounding 
the circuit of a circuit element through the electrode of a substrate, applying a 
pressure to a projection electrode and connecting the circuit of a circuit element, 
and the electrode of a substrate with a projection electrode. 
[Claim 6] The manufacture approach of electronic parts according to claim 4 
characterized by dividing into the electronic parts per piece the substrate which 
had two or more circuit elements mounted after making the substrate which has 
two or more sizes of a part carry out the junction unification of two or more circuit 
elements. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic parts and its 
manufacture approach. Especially this invention relates to electronic parts and its 
manufacture approaches, such as surface acoustic wave equipment (SAW 



device), a high frequency device, or a module which mounts them, a submodule. 
[0002] 

[Description of the Prior Art] (The 1st conventional example) The structure of 
conventional surface acoustic wave equipment 1 is shown in drawing 1 . If it is in 
this surface acoustic wave equipment 1, die bond of the surface acoustic element 
(chip) 3 is dedicated and carried out into the ceramic package 2 of the cavity 
structure where the hollow was formed. After carrying out wirebonding of the 
surface acoustic element 3 to the polar zone 5 furthermore prepared in the 
ceramic package 2 with the wire 4, The hermetic seal of the surface acoustic 
element 3 is carried out by covering the top panel of a ceramic package 2 with 
the tabular cap 6, and welding the periphery section of cap 6 to the top face of a 
ceramic package 2 through the covar (KOVAR) ring 7. 

[0003] With such surface acoustic wave equipment 1, since electrode materials, 
such as weak aluminum, are used for moisture as an electrode material of a 
surface acoustic element 3, the corrosion of an electrode has been prevented by 
carrying out the hermetic seal of the surface acoustic element 3. Moreover, he is 
trying not to bar the elastic vibration of a surface acoustic element 3 by forming 
space between a surface acoustic element 3 and cap 6. 

[0004] However, with such surface acoustic wave equipment 1, since the ceramic 
package 2 of the cavity structure of having a hollow was needed, cost cost dearly. 
Moreover, a component-side product and height (thickness) will increase by the 
volume of a ceramic package 2 to the size of a surface acoustic element 3, and it 
had become the failure which miniaturizes high-density-assembly-izing of surface 
acoustic wave equipment 1 grade, and the device by which this surface acoustic 
wave equipment 1 is incorporated. Furthermore, since the ceramic package 2 
was used, in addition to the production process of ceramic package 2 itself, or 
the production process of the covar ring 7, the welding process of a ceramic 
package 2, the junction process of the covar ring 7, the die bonding of a surface 
acoustic element 3 and the covar ring 7, and cap 6 etc. was needed, and the 
production process became complicated and expensive. 



[0005] (The 2nd conventional example) The structure of the surface acoustic 
wave equipment 1 1 of another conventional structure is shown in drawing 2 . 
With this surface acoustic wave equipment 1 1 , flip chip mounting of the surface 
acoustic element (bare chip) 13 was carried out by the face down on the wiring 
substrate 12, and the bump 14 who prepared in the front face of a surface 
acoustic element 13 is joined to the substrate electrode 15 prepared on the 
wiring substrate 12. In order to prevent destruction of the joint by the corrosion 
prevention and the thermal stress difference of the substrate electrode 15 with a 
bump 14, the closure of the space 16 between a surface acoustic element 13 
and the wiring substrate 12 is carried out in airtight with closure resin 18. 
Moreover, the resin streak of the closure resin 18 before hardening is prevented 
with the resin streak prevention film 19 prepared in the top face of the wiring 
substrate 12. 

[0006] However, for a certain reason, with such surface acoustic wave equipment 
1 1 , effect was looked at not a little for the specific inductive capacity of the 
closure resin 18 with which it fills up between the wiring substrate 12 and a 
surface acoustic element 13 by passage loss, a reflection property, etc. of 
surface acoustic wave equipment 1 1 by the dielectric characteristics three to 
about four. Moreover, since being filled up with closure resin 18 between the 
wiring substrate 12 and a surface acoustic element 13 took time amount, it had 
become a failure when rationalizing a production process. Moreover, after 
carrying out the resin seal of the front face of a surface acoustic element 13, the 
mechanical elastic vibration was controlled and there was a problem to which the 
property of surface acoustic wave equipment 1 1 worsens. 
[0007] (The 3rd conventional example) Surface acoustic wave equipment 21 
using the ceramic package of cavity structure and bump connection as what can 
moreover be miniaturized is used, without checking the elastic vibration of a 
surface acoustic element, or using the closure resin which worsens passage loss 
etc. there. Such surface acoustic wave equipment 21 is shown in drawing 3 . If it 
is in this surface acoustic wave equipment 21 , the surface acoustic element 23 



was dedicated by the face down in the ceramic package 22 which was explained 
by drawing 1 , the bump 27 prepared in the top face of a surface acoustic 
element 23 was joined to the polar zone 24, and the periphery inferior surface of 
tongue of cap 26 is joined through the covar ring 25 on a ceramic package 22. 
[0008] With such surface acoustic wave equipment 21 of structure, since the 
resin seal of the front face of a surface acoustic element 23 is not carried out, 
there is no possibility that surface vibration of a surface acoustic element 23 may 
be checked, and a passage property, a reflection property, etc. of surface 
acoustic wave equipment 21 are not worsened with closure resin. Furthermore, 
although the ceramic package 22 is used, by carrying out bump junction, the 
tooth space for carrying out bonding of the wire is made unnecessary, and the 
miniaturization of a ceramic package 22 is attained. 

[0009] however, with such surface acoustic wave equipment 21, although the 
ceramic package 22 and the surface acoustic element 23 were unified by bump 
junction, it was not what can change with the 1st conventional example at the 
point using a ceramic package 22, there is not, is markedly alike as compared 
with the 1st conventional example, and can miniaturize surface acoustic wave 
equipment 21. 

[0010] (The 4th conventional example) The thing of structure as not moreover 
checked the elastic vibration on the front face of a surface acoustic element with 
closure resin, therefore shown in drawing 4 as reliable surface acoustic wave 
equipment 31 that it can miniaturize is proposed there, without using a ceramic 
package (JP,9-162690,A). If it is in this surface acoustic wave equipment 31 , the 
blind-like electrode (not shown) and the I/O electrode 33 are formed in the front 
face of a surface acoustic element 32, and the bump 34 is formed on the I/O 
electrode 33. Moreover, the component side seal ring 35 is attached around the 
perimeter. And this surface acoustic element 32 was made the face down, and it 
placed on the mounting substrate 36, and while connecting a bump 34 to the 
ejection electrode 37 prepared in the mounting substrate 36, the component side 
seal ring 35 is joined to the substrate side seal ring 38 of the mounting substrate 



36. The space 39 between the front face of a surface acoustic element 32 and 
the mounting substrate 36 is closed by junction of the component side seal ring 
35 and the substrate side seal ring 38, it applies closure resin 40 from the rear- 
face side of a surface acoustic element 32 further, encloses a surface acoustic 
element 32 in closure resin 40, and is closing the space 39 between a surface 
acoustic element 32 and the mounting substrate 36 with closure resin 40. 
[001 1] With this surface acoustic wave equipment 31 , the surface acoustic 
element 32 is closed by making the whole surface acoustic element 32 apply and 
harden liquefied closure resin 40. What added the volatile solvent is used for 
conventional mold resin as such closure resin 40 (in the example currently 
indicated by the above-mentioned open official report, the CRP series made from 
Sumitomo **-KURAITO is used), and such closure resin 40 is insulation, however, 
the time of using by the RF 100MHz or more, when the cure to electromagnetic 
radiation was needed and surface acoustic wave equipment was generally 
covered by insulating closure resin like this surface acoustic wave equipment 31 
so that it became a RF - electromagnetism - a possibility of malfunctioning in 
response to the effect of radiation is strong. 

[0012] Moreover, with this surface acoustic wave equipment 31, since the front 
face is covered by closure resin and was curving, when carrying out automatic 
insertion of the surface acoustic wave equipment 31 by the chip mounter, the 
suction condition by the chip mounter was not stable, and there was a possibility 
that poor mounting might occur frequently. 

[0013] Moreover, with such surface acoustic wave equipment 31 , after carrying 
out temporary sticking by pressure of the component side seal ring 35 and the 
substrate side seal ring 38, using Au as a component side and an ingredient of 
the substrate side seal rings 35 and 38, a reflow of both is carried out and 
junction unification is carried out. However, in order to carry out temporary 
sticking by pressure of the component side seal ring 35 which consists of Au, and 
the substrate side seal ring 38, it is necessary to heat at about 250-400 degrees 
C. When the strong ingredient (LiTa03 and LiNb03) of pyroelectricity was used 



for the surface acoustic element 32 at this time, a possibility of producing 
pyroelectric destruction in a surface acoustic element 32 with this heating was 
high. And when pyroelectric destruction was produced, there was a problem 
which has a bad influence on the property as a surface acoustic element 32. 
[0014] Furthermore, since [ whose melting point of Au is about 1000 degrees C ] 
temporary sticking by pressure of the substrate side seal ring 38 and the 
component side seal ring 35 was carried out in order to secure the airtightness 
between a surface acoustic element 32 and the mounting substrate 36, although 
a back reflow is carried out, in case it carries out reflow heating, it must carry out 
the temperature up of the substrate side seal ring 38 and the component side 
seal ring 35 to about 1000 degrees C or more. In surface acoustic wave 
equipment 31, generally aluminum is used as a wiring material, and since the 
melting point is about 660 degrees C, aluminum wiring will melt with the heat of 
reflow heating. In this way, if aluminum wiring cuts, the electrical property 
expected will not be acquired at all, but surface acoustic wave equipment 31 will 
serve as a defective. 
[0015] 

[Problem(s) to be Solved by the Invention] The place which it is made in order 
that this invention may solve an above-mentioned technical issue point, and is 
made into the purpose is to make the electrical characteristics of the electronic 
parts concerned good while manufacturing small closure mold electronic parts 
according to easy structure. Moreover, it is in offering the manufacture approach 
of electronic parts that electronic parts can be manufactured with the sufficient 
yield so that a defective may not be generated. 
[0016] 

[Description of the Invention] The electronic parts indicated to claim 1 make the 
field and substrate which had the circuit of a circuit element formed counter. The 
circuit formed in the circuit element and the electrode of a substrate are joined 
with a projection electrode. In the perimeter of the space between the circuit 
forming face of a circuit element, and a substrate, a substrate is joined to a circuit 



element with a sealing agent, and it is characterized by closing the space 
between the circuit forming face of a circuit element, and a substrate in airtight 
with a circuit element, a substrate, and a sealing agent. 
[0017] If it is in these electronic parts, using a circuit element and a substrate as 
a package, space is formed between a circuit element and a substrate with a 
projection electrode, and the space between a circuit element and a substrate is 
closed with the circuit element, the substrate, and the surrounding sealing agent. 
Therefore, a ceramic package is unnecessary, and can miniaturize and low-cost- 
ize electronic parts. Furthermore, since the circuit element top is not covered with 
closure resin, a front face can be made smooth, and also when it mounts 
electronic parts with automatic mounting machines, such as a chip mounter, it is 
hard to produce a mounting mistake. 

[0018] Moreover, since a substrate can be comparatively joined to a circuit 
element at low temperature if wax material and adhesives, such as solder, are 
used as a sealing agent as indicated to claim 2, there is no possibility that a 
circuit element may be damaged by heat, and the defective incidence rate at the 
time of manufacture can be reduced. Moreover, if wax material and binders, such 
as solder, are used as a sealing agent, even if it has not covered the circuit 
element top by closure resin, the space between a circuit element and a 
substrate can be certainly closed in airtight. 

[0019] Furthermore, the embodiment according to claim 3 is characterized by the 
dimension of said circuit element and the dimension of said substrate being 
almost the same in the electronic parts indicated to claim 1 or 2. 
[0020] According to the electronic parts of such structure, substrate size can be 
made into min, electronic parts can be miniaturized, and the electronic parts of 
minute size can be formed. 

[0021] Furthermore, the embodiment according to claim 4 is characterized by the 
projection electrode using Au as a principal component in the first half in the 
electronic parts indicated to claims 1 and 2 or 3. 

[0022] If the projection electrode which uses Au as a principal component is used, 



resistance of a joint can be made small while it is easily joinable. 
[0023] The manufacture approach of the electronic parts indicated to claim 5 
prepares a projection electrode in either among the circuit formed in the circuit 
element, and the electrode prepared in the substrate. A sealing agent lower than 
said projection electrode is attached around either among the fields and 
substrates which had the circuit of a circuit element formed as the perimeter of 
the circuit formed in the circuit element was surrounded [ substrates ]. By making 
the field in which the circuit of a circuit element was formed counter a substrate, 
and contacting the circuit of a circuit element, and the electrode of a substrate 
through a projection electrode While grounding the circuit of a circuit element 
through the electrode of a substrate, applying a pressure to a projection 
electrode and connecting the circuit of a circuit element, and the electrode of a 
substrate with a projection electrode, it is characterized by closing the perimeter 
of the space between a circuit element and a substrate in airtight with a sealing 
agent. 

[0024] Thus, if electronic parts are manufactured, since the circuit of a circuit 
element will be grounded by contacting the circuit of a circuit element, and the 
circuit of a substrate through a projection electrode, in case a substrate is joined 
to a circuit element, the pyroelectric load generated in the circuit element can be 
missed from a substrate side to a gland through a projection electrode, and 
pyroelectric destruction of a circuit element can be prevented. 
[0025] Moreover, since joining of a projection electrode and the sealing agent 
was carried out to coincidence and the substrate is joined to the circuit element, 
the production process of electronic parts can be simplified and manufacture 
effectiveness can be raised. 

[0026] If it is in an embodiment according to claim 6, after making the substrate 
which has two or more sizes of a part carry out the junction unification of two or 
more circuit elements in the manufacture approach of the electronic parts 
indicated to claim 5, it is characterized by dividing into the electronic parts per 
piece the substrate which had two or more circuit elements mounted. 



[0027] If it is in this embodiment, since two or more electronic parts can be 
manufactured at once, the manufacture effectiveness of electronic parts can be 
raised. 
[0028] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 5 (a) and (b) are 
the sectional views showing the structure of the surface acoustic wave 
equipment 51 by 1 operation gestalt of this invention. 52 is a surface acoustic 
element and is mounted by the face down on the mounting substrate 53. 2 sets 
of blind-like electrodes (IDT electrode) 55 which consist of aluminum etc. are 
formed in the front face of the piezo-electric substrate 54 with which a surface 
acoustic element 52 consists of Xtal, or LiTa03 and LilMb03 grade, and the I/O 
electrode 56 is formed in each blind-like electrode 55. Moreover, the component 
side seal ring 57 is formed in the periphery edge of the front face of the piezo- 
electric substrate 54 over the perimeter. 

[0029] The mounting substrate 53 has the dimension [ almost equal to a surface 
acoustic element 52 ] in every direction. As the top face and inferior surface of 
tongue of the mounting substrate 53 are countered mutually, the inside ejection 
electrode 58 and the external electrode 59 are formed in them, and it is made to 
flow through two electrodes 58 and 59 by the through hole 60 prepared so that 
the mounting substrate 53 might be penetrated on the front reverse side. 
Furthermore, the substrate side seal ring 61 is formed in the top-face periphery 
section of the mounting substrate 53 over the perimeter. 
[0030] A deer is carried out, and a surface acoustic element 52 is placed on the 
mounting substrate 53 by face down, and is joined to the inside ejection 
electrode 58 of the mounting substrate 53 with the projection electrode 62 which 
uses Au like Au bump as a principal component for the I/O electrode 56. 
Moreover, it is joined with the sealing agent 63 and the component side seal ring 
57 and the substrate side seal ring 61 are closing in airtight the space 64 
between the inside (field in which the blind-like electrode 55 is formed) of a 
surface acoustic element 52, and the mounting substrate 53 by joining the 



component side seal ring 57 and the substrate side seal ring 61 with a sealing 
agent 63. Here, as a sealing agent 63, the wax material which uses Sn or Pb as 
a principal component is used, for example, Sn system solder, Pb system solder, 
various Pb free-lancers' solder, etc. can be used. 

[0031] According to the surface acoustic wave equipment 51 of such structure, 
since closure structure is formed not using a ceramic package by surface 
acoustic element 52 and mounting substrate 53 the very thing like the 1st 
conventional example or the 3rd conventional example, miniaturization of surface 
acoustic wave equipment 51 and low back-ization can be attained. Moreover, 
since an expensive ceramic package is not used, cost can also be made cheap. 
Moreover, since the projection electrode 62 is used for connecting the mounting 
substrate 53 with a surface acoustic element 52, space 64 is securable so that 
elastic vibration of a surface acoustic element 52 may not be controlled between 
a surface acoustic element 52 and the mounting substrate 53 with the height of 
the projection electrode 62. Furthermore, since the wire for bondings is not used, 
the space for wiring a wire is unnecessary and can miniaturize surface acoustic 
wave equipment 51 further. 

[0032] Moreover, if it is in the surface acoustic wave equipment 51 of this 
invention, since the space 64 to which the blind-like electrode 55 is dedicated 
only with the surface acoustic element 52, the mounting substrate 53, and the 
sealing agent 63 is closed, closure resin is unnecessary like the 2nd conventional 
example or the 4th conventional example, and the property of surface acoustic 
wave equipment 51 is not degraded. Furthermore, since closure resin is not used, 
the top face of surface acoustic wave equipment 51 can be made smooth, and 
component mounting by a chip mounter etc. can also be performed easily. 
[0033] Furthermore, with this surface acoustic wave equipment 51 , since a front 
face is not covered with closure resin but the front face is flat, by a chip mounter 
etc., it can adsorb easily and component mounting can be performed certainly. 
[0034] Next, drawing 6 and drawing 7 explain the manufacture approach of the 
above-mentioned surface acoustic wave equipment 51. As shown in drawing 6 



(a), it grounds, and is held at ground potential, the mounting substrate 53 (set 
substrate) which has the dimension for two or more sheets of a surface acoustic 
element 52 (area) is laid on the sticking-by-pressure stage 65, and the sticking- 
by-pressure stage 65 is positioned in the predetermined location. To this 
mounting substrate 53, two or more through holes 60 penetrated at the front flesh 
side, and it flowed through the upper limit of a through hole 60 in the inside 
ejection electrode 58 formed in the top face of the mounting substrate 53, and it 
has flowed through the lower limit of a through hole 60 in the external electrode 
59 formed in the inferior surface of tongue of the mounting substrate 53, and 
each inside ejection electrode 58 and each external electrode 59 have flowed 
through it in 1 to 1 through a through hole 60. The projection electrode 62 which 
consists of Au is formed in the top face of each inside ejection electrode 58 by 
the wire-bonding technique (approach to carry out welding of the Au wire). 
Moreover, the substrate side seal ring 61 which consists of a good metallic 
material of solder wettability is formed in the rim perimeter of the field equivalent 
to one [ of the top face of the mounting substrate 53 ] of surface acoustic wave 
equipment 51. As a good metallic material of solder wettability, the thing of the 
two-layer structure which carried out the laminating of the Au layer etc. can be 
used on nickel layer. The sealing agent 63 which consists of wax material, such 
as solder, is piled in the top-face perimeter of this substrate side seal ring 61. 
After this sealing agent 63 supplies wax material ** 1 strike on the substrate side 
seal ring 61 and it carries out reflow soldering only in the state of a wax material 
paste by print processes, it is washed, removes flux residue and is formed. In the 
mounting substrate 53 before junction, the height of each projection electrode 62 
is made high compared with the height of a sealing agent 63. 
[0035] On the other hand, the surface acoustic element 52 of two or more sheets 
which had the blind-like electrode 55 and the I/O electrode 56 grade formed in a 
front face turns a front face down, and the inferior surface of tongue of the 
thermocompression bonding tool 66 in which it is located above the sticking-by- 
pressure stage 65 is adsorbed in the state of positioning. 



[0036] In this way, the mounting substrate 53 positioned on the sticking-by- 
pressure stage 65 and the surface acoustic element 52 of each other held on the 
inferior surface of tongue of the thermocompression bonding tool 66 are piled up 
like drawing 6 (b), after arranging and carrying out alignment so that it may 
counter mutually. At this time, since the height of the projection electrode 62 is 
higher than the height of a sealing agent 63, if the thermocompression bonding 
tool 66 is dropped, the projection electrode 62 will hit the I/O electrode 56 of a 
surface acoustic element 52 like drawing 6 (b) first. If the thermocompression 
bonding tool 66 is heated at 250 degrees C - 400 degrees C in this condition, a 
pressure is applied further and the thermocompression bonding tool 66 is 
dropped, by the heat and pressure of the thermocompression bonding tool 66, 
the projection electrode 62 will be crushed, and as it shows to drawing 6 (c), the 
sealing agent 63 of the mounting substrate 53 will contact the component side 
seal ring 57 of a surface acoustic element 52. The oxide film of the front face of 
the sealing agent 63 which applied to the surface acoustic element 52 and the 
mounting substrate 53 the heat and pressure whose sealing agent 63 which 
consists of wax material, such as solder, is ****** extent, and fused them is torn 
by that pressure, and it is made to join to the component side seal ring 57 of 
each surface acoustic element 52 with the thermocompression bonding tool 66 at 
this time. Diffused junction also of the projection electrode 62 of the mounting 
substrate 53 and the I/O electrode 56 of a surface acoustic element 52 is carried 
out to coincidence by the heat of the thermocompression bonding tool 66. Thus, 
since junction of a sealing agent 63 and junction of the projection electrode 62 
can be performed to coincidence, a routing counter can be shortened and it can 
simplify. 

[0037] In the 4th conventional example, although a reflow of a substrate side seal 
ring and the component side seal ring needed to be carried out at about 1000 
degrees C, since the sealing agent 63 which consists of solder etc. is used in the 
case of this invention, the mounting substrate 53 can be joined to a surface 
acoustic element 52 with 250 degrees C - 400 degrees C heating, space 64 can 



be closed, and generating of the defective by open circuit etc. can be prevented. 
[0038] As mentioned above, before joining a surface acoustic element 52 and the 
mounting substrate 53 with a sealing agent 63 in case a surface acoustic 
element 52 and the mounting substrate 53 are joined since the height of the 
projection electrode 62 is made before junction higher than the height of a 
sealing agent 63, the projection electrode 62 can be crushed certainly and it can 
be made to join to the I/O electrode 56 of a surface acoustic element 52. 
[0039] By the way, since it has pyroelectricity as mentioned above, if a surface 
acoustic element 52 has a temperature change, a charge (pyroelectric load) will 
accumulate it in a front face. This becomes a cause, and discharge may be 
produced between the blind-like electrodes 55, the blind-like electrode 55 may 
dissolve locally, and it may become the cause of a poor property. This 
phenomenon is called pyroelectric destruction and LiTa03, LiNb03, etc. are 
known as an ingredient which pyroelectric destruction tends to produce. 
Pyroelectric destruction can be prevented if it is made for a charge to escape 
from a surface acoustic element 52 quickly. With this surface acoustic wave 
equipment 51 , the height of the projection electrode 62 is formed more highly 
than a sealing agent 63, when unifying a surface acoustic element 52 and the 
mounting substrate 53, the projection electrode 62 contacts the I/O electrode 56 
first, and the charge of a surface acoustic element 52 escapes to the mounting 
substrate 53 through the projection electrode 62. The metal sticking-by-pressure 
stage 65 is grounded in the gland, and since the external electrode 59 touches 
the sticking-by-pressure stage 65 electrically, the mounting substrate 53 laid on 
the sticking-by-pressure stage 65 also has the projection electrode 62 of the 
mounting substrate 53 in a touch-down condition through the inside ejection 
electrode 58, a through hole 60, the external electrode 59, and the sticking-by- 
pressure stage 65. For this reason, the charge which escaped to the mounting 
substrate 53 is missed through the sticking-by-pressure stage 65 in a gland. And 
if temperature is raised for junction after the projection electrode 62 contacts a 
surface acoustic element 52, the charge produced in the surface acoustic 



element 52 can join a surface acoustic element 52 and the mounting substrate 
53, without producing pyroelectric destruction, even when the piezo-electric high 
substrate ingredient of pyroelectricity is used since it escapes to a gland through 
the projection electrode 62, the mounting substrate 53, and the sticking-by- 
pressure stage 65. 

[0040] In addition, in drawing 6 (a) and (b), although the projection electrode 62 
is formed in the mounting substrate 53, even if it has formed the projection 
electrode 62 in the surface acoustic element 52, it does not interfere. However, 
since a wafer will be heated at the time of projection electrode formation when 
using technique, such as wire bumping, if the projection electrode 62 is formed in 
a surface acoustic element 52, there is a possibility of producing pyroelectric 
destruction. For this reason, the projection electrode 62 is formed in the mounting 
substrate 53, the yield is [ direction ] good and surface acoustic wave equipment 
51 can be manufactured. 

[0041] In this way, if it finishes joining a surface acoustic element 52 and the 
mounting substrate 53, as shown in drawing 7 (d), the electrification charge 
which is made to evacuate the thermocompression bonding tool 66 from on the 
sticking-by-pressure stage 65, and is made to cool the joined surface acoustic 
wave equipment 51 , and is generated at the time of cooling will be missed from 
the sticking-by-pressure stage 65 to a gland. If surface acoustic wave equipment 
51 cools, as shown in drawing 7 (e), the mounting substrate 53 (set substrate) 
will be separated to one one-piece surface acoustic wave equipment 51 by dicing, 
and two or more surface acoustic wave equipments 51 as shown in drawing 5 
will be manufactured to coincidence. Although you may manufacture one surface 
acoustic wave equipment 51 at a time, surface acoustic wave equipment 51 cah 
be efficiently manufactured by manufacturing and dividing two or more surface 
acoustic wave equipments 51 into coincidence like this operation gestalt. 
[0042] (2nd operation gestalt) Drawing 8 (a), (b), and (c) are drawings explaining 
the structure and its manufacture approach of the surface acoustic wave 
equipment 71 by another operation gestalt of this invention. If it is in this 



operation gestalt, the mounting substrate 53 which consists of a printed-circuit 
board, a ceramic substrate, etc. has a bigger area than a surface acoustic 
element 52. The substrate side seal ring 61 and the inside ejection electrode 58 
are formed in the component mounting field of the top face of the mounting 
substrate 53. On the substrate side seal ring 61 , the sealing agent 63 which 
consists of wax material, such as solder, is piled, and although not shown in 
drawing 8 , the inside ejection electrode 58 has flowed in the external electrode 
59 prepared so that it might flow electrically with a sticking-by-pressure stage. 
Moreover, the circuit pattern 72 is formed in fields other than the component 
mounting field of the mounting substrate 53, and the necessary surface mounted 
device 73 is mounted by soldering etc. on it. 

[0043] On the other hand, the I/O electrode 56 of the blind-like electrode 55 and 
the component side seal ring 57 are formed in the front face of a surface acoustic 
element 52, and the projection electrode 62 is formed in the I/O electrode 56. 
Also with this operation gestalt, the height of the projection electrode 62 is higher 
than the height of a sealing agent 63. 

[0044] The above-mentioned mounting substrate 53 is laid on the grounded 
sticking-by-pressure stage 65 like the case of the 1st operation gestalt, a surface 
acoustic element 52 is made a face down, and it is made to stick to the inferior 
surface of tongue of the thermocompression bonding tool 66, as shown in 
drawing 8 (a). Subsequently, as shown in drawing 8 (b), a surface acoustic 
element 52 is mounted on the mounting substrate 53, and the projection 
electrode 62 is contacted to the inside ejection electrode 58 of the mounting 
substrate 53. In this condition, the projection electrode 62 is grounded through 
the sticking-by-pressure stage 65 grade, and the charge produced in the surface 
acoustic element 52 is missed in a gland. At this time, the sealing agent 63 is 
estranged from the component side seal ring 57. 

[0045] In this way, the projection electrode 62 is contacted to the inside ejection 
electrode 58, it heats, making a surface acoustic element 52 and the mounting 
substrate 53 stick by pressure on the thermocompression bonding tool 66 and 



the sticking-by-pressure stage 65, and the projection electrode 62 is joined to the 
inside ejection electrode 58, melting of the sealing agent 63 is carried out further, 
and ** is made to weld to the component side seal ring 57 like drawing 8 (c). 
[0046] Also with this operation gestalt, since the case of a ceramic package etc. 
is unnecessary, miniaturization of surface acoustic wave equipment and low 
back-ization can be attained, and cost can also be made cheap. And the 
airtightness of a surface acoustic element 52 is also securable by closing the 
perimeter of the space between a surface acoustic element and a mounting 
substrate with sealing agents, such as solder. Furthermore, since other 
components can be mounted on the mounting substrate 53, packaging density of 
components can be made high and the degree of integration of various circuits 
can be raised. 

[0047] (3rd operation gestalt) Drawing 9 is the sectional view showing the 
structure of the surface acoustic wave equipment 76 by still more nearly another 
operation gestalt of this invention. If it is in this surface acoustic wave equipment 
76, a conductive film 77 is formed so that the external surface of the mounting 
substrate 53 may be covered, a conductive film 78 is formed so that the external 
surface of a surface acoustic element 52 and a sealing agent 63 may be covered, 
and it is made to have flowed through both the conductive films 77 and 78 of 
each other. Although these conductive films 77 and 78 have flowed with the 
external electrode 59 for glands, they are insulated from the other external 
electrode 59. 

[0048] According to this operation gestalt, even when the insulating mounting 
substrate 53 is used, the measures against an electromagnetic radiation noise 
(shielding) can be taken against surface acoustic wave equipment 76. In addition, 
the conductive coats 77 and 78 can be formed with the mold goods of the resin 
sheet which distributed the conductive particle, and a metal sheet, the resin mold 
goods which carried out distributed combination of the conductive particle. 
[0049] (4th operation gestalt) Drawing 10 is the sectional view showing the 
structure of the surface acoustic wave equipment 81 by still more nearly another 



operation gestalt of this invention. Although this surface acoustic wave 
equipment 81 also has the electromagnetic shielding effectiveness, the 
conductive film 78 by the side of a component is formed only in the rear face of a 
surface acoustic element 52, and the conductive film 78 by the side of a 
component is made to flow through it through the through hole 82 and sealing 
agent 63 which were prepared in the surface acoustic element 52 by the 
conductive film 77 of the mounting substrate 53. 

[0050] Therefore, the measures against an electromagnetic radiation noise 
(shielding) can be taken against the surface acoustic wave equipment using the 
insulating mounting substrate 53 also with this operation gestalt. 
[0051] In addition, in each above-mentioned operation gestalt, although it is Au 
about a projection electrode and the case where a sealing agent was formed by 
wax material, such as solder, was explained, a projection electrode and a sealing 
agent may be formed with electroconductive glue with the same hardening 
conditions. Moreover, as the junction approach of a projection electrode or a 
sealing agent, you may join not only by heating but by the supersonic wave, a 
pressure, vibration, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of conventional surface 
acoustic wave equipment. 

[Drawing 2] It is the sectional view showing the structure of another conventional 
surface acoustic wave equipment. 

[Drawing 3] It is the sectional view showing the structure of still more nearly 

another conventional surface acoustic wave equipment. 

[Drawing 4] It is the sectional view showing the structure of still more nearly 

another conventional surface acoustic wave equipment. 

[Drawing 5] The sectional view of surface acoustic wave equipment according 

[ (a) ] to 1 operation gestalt of this invention and (b) are X-X-ray sectional views 

of (a). 

[Drawing 6] (a) and (b) are the sectional views explaining the manufacture 

approach of surface acoustic wave equipment same as the above. 

[Drawing 7] (c), (d), and (e) are the ** Figs, of drawing 6 . 

[Drawing 8] (a), (b), and (c) are the sectional views explaining the manufacture 

approach of the surface acoustic wave equipment by another operation gestalt of 

this invention. 

[Drawing 9] It is the sectional view showing the surface acoustic wave equipment 
by still more nearly another operation gestalt of this invention. 
[Drawing 10] It is the sectional view showing the surface acoustic wave 
equipment by still more nearly another operation gestalt of this invention. 
[Description of Notations]. 

52 Surface Acoustic Element 

53 Mounting Substrate 

56 I/O Electrode 

57 Component Side Seal Ring 

58 Inside Ejection Electrode 
61 Substrate Side Seal Ring 



62 Projection Electrode 

63 Sealing Agent 

64 Space 

65 Sticking-by-Pressure Stage 

66 Thermocompression Bonding Tool 
77 78 Conductive film 
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